In vitro effects of endotoxin on bovine and sheep lung microvascular and pulmonary artery endothelial cells.
A single infusion of Escherichia coli endotoxin into sheep results in structural evidence of pulmonary endothelial injury, increases in both prostacyclin and prostaglandin E2 (PGE2) in lung lymph, and an increase in pulmonary microvascular permeability. Endotoxin-induced lung endothelial damage can also be induced in vitro, but to date these studies have utilized endothelium from large pulmonary vessels. In the present study, we have grown endothelial cells from peripheral lung vessels of cows and sheep and exposed these microvascular endothelial cells to endotoxin. Controls included lung microvascular endothelium without endotoxin and endothelial cells from bovine and sheep main pulmonary artery with and without addition of endotoxin. We found that endotoxin caused significant increases in release of prostacyclin and PGE2 from both bovine and sheep lung microvascular and pulmonary artery endothelium. Normal bovine and sheep pulmonary artery and bovine lung microvascular endothelium released greater levels of prostacyclin than PGE2 (ng/ng); release of PGE2 from the microvascular cells was greater than from the pulmonary artery endothelium in both species. Exposure of endothelial cells from cow and sheep main pulmonary artery to endotoxin results in endothelial cell retraction and pyknosis, a loss of barrier function, increased release of prostacyclin and PGE2 and eventual cell lysis. In lung microvascular cells, the increases in prostanoids were accompanied by changes in cell shape but occurred in the absence of either detectable alterations in barrier function or cytolysis. Thus, while endotoxin causes alterations to endothelial cells from both large and small pulmonary vessels, the effects are not identical suggesting site specific phenotypic expression of endothelial cells even within a single vessel. To determine whether the response of either the large or small pulmonary vessel endothelial cells in culture mimics most closely the in vivo response of the lung to endotoxin requires further study.